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• Goddard Space Flight Center, Maryland
• Wallops Flight Facility, Virginia
• Independent Validation & Verification Facility, West Virginia
• Goddard Institute for Space Studies, New York








Our Mission: Address fundamental questions in Earth & Space Science
End-to-End Science and Technology Missions capabilities:
• Nearly 300 successful Missions – from the world’s first weather satellite (1960) to 
Hubble Space Telescope servicing and beyond
• Nine spacecraft/instruments successfully launched in the last 2 years
• Conception, development, deployment, operation of science and technology 
missions in Earth system, planetary, heliophysics, and astrophysics disciplines
• Space/Near Earth Communications, Navigation and Network systems for NASA and 
National needs
• Suborbital Platforms and Launch Range Services
• Develop and advance innovative technologies





















































































Collaborative and Intelligent 


















































































Orion- MPCV Spacecraft Adapter 
(MSA) on EM-1
• Capacity: ≤12 (6U) CubeSats
• Potential Destinations: Lunar, Solar, 




Assembled CubeSat satellite (left) and laser sintered parts (middle) CAD view of RAMPART 
with panels (right) (courtesy of CRP Technology, Italy)
20 internal parts made via 
Additive Manufacturing (AM) 
resulted in a reductions in:
Cost of 60% and production
time of 7 weeks.
Gimbal eye for  aerial vehicle (left) and FDM parts (right)





Stable, 3D printed structures made from liquid metal --
at room temperatures. 
• The liquid metal, a gallium-indium alloy, forms a skin 
at room temperatures by reacting to the oxygen 
present in air. 
• Shapes can be reconfigured. 
• Four different processes were developed, including 
one for making wires
3D printed micro-batteries 
• The size of a grain of sand.  
• Two different lithium-ion 
infused “Inks”. 
• Performance comparable to 
commercial batteries
3D printed battery: potential sensor 
application  (Harvard Univ. & Univ. of IL)
(SEM image courtesy of Jennifer A. Lewis.)
Liquid metal structures 
(North Carolina State Univ. )




Demonstrated 3D manufacturing of various circuit building blocks, ie.,
Crossovers, Resistors, Capacitors, Chip Attachment, Power Sources, and 
Active elements including TFTs.
Bring industry closer to ‘printing everything’, including Biological Circuits.
Multi-layer deposition, Polyimide dielectric and Ag 
deposited onto Cu pads to make a simple capacitor
Optomec’s aerosol jet thin-film conformal printing process can print a broad 
spectrum of conformal functional circuitry, including sensors, EMI shielding, 
antennas, and a variety of active and passive components, and COTS 
attachment technology.
Currently, GSFC evaluating the viability of aerosol jet 
printing technology for spaceflight electronics applications.
http://www.optomec.com/wp-content/uploads/2014/04/AJ_Printed_Electronics_Overview_whitepaper.pdf

















Metal cluster for selectivity
Graphene




















0.3m Telescope via DMLS for a 
1U CubeSat Imager
CubeSat-class 50-mm (2”) imaging camera/instrument -mirrors 
























The first time Invar® structure ever produced by 
DMLS, and the GRID 45 structure had been 



















































Lachlan Hyde, an ALD expert at 
Australia’s MCN, works with one of the 
organization’s two ALD systems (left)
Australia’s MCN applied a catalyst layer 






J. Hagopian works with a 
nanotube material sample
Robotic Refueling Mission-Phase 2 task board that will be installed on 
the orbital outpost’s Express Logistics Carrier 4. The Materials Coating 
Experiment can be seen on the left. 
Carbon-nanotube coating is one of the materials to be tested on 
the International Space Station as part of the Materials Coating 


























































































"It is difficult to say what is impossible, 
for the dream of  yesterday is the hope 
of  today and the reality of  tomorrow."












































































Applied Engineering and Technology 





































































Bottom Line = Win for Partnership Team for Future Collective R&D Opportunities 
Objective Purpose Outcome
Integrate
Ideas
• Share unique products and 
processes
• Avoid reinventing what has 
already been done
• Build on expertise
• Build new relationships
• Advance state‐of‐the art
• Future consideration for 
other technical challenges
Leverage
Resources
• Capture mutually needed 
resources
• Collaborate vs make
• Take advantage of shared resources 
to afford other needs
• Savings of funding and R&D
• Address limited resources
• Value add for meeting 
critical needs
Accelerate
Development
of End Products
• Proof of concept in a timely 
manner
• Quicker solution to 
technology needs
• Advance overall mutual 
project needs
• Proof of faster, better at a 
cost savings to both parties
